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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Y, 1 km

Script Length
Number of shots: 51


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Friedrich Kragler: Methylated RNA immunoprecipitation, or MeRIP, is a method designed to map RNA methylation sites along the transcriptome and can be adapted to RNA extracts from any model organism [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

REQUIRED: 
1.2. Eleftheria Saplaoura: The method is simple, does not require any harsh chemical treatment, and can be used to map any RNA modification as long as the specific antibodies are available [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.3. 

Protocol
2. RNA Preparation

2.1. To extract the RNA sample, first grind 200 milligrams of the plant tissue sample of interest to powder in liquid nitrogen, taking care that the tissue remains frozen throughout the procedure [1].

2.1.1. WIDE: Talent grinding sample

2.2. Next, add 1 milliliter of RNA extraction reagent containing guanidine thiocyanate and acid phenol to the ground plant tissue [1-TXT] and mix well by inversion, making sure that all of the tissue is wet [2].

2.2.1. Reagent being added to sample, with reagent container visible in frame TEXT: See text for all solution and reagent preparation details
2.2.2. Talent inverting tube

2.3. After 10 minutes at room temperature, centrifuge the samples [1-TXT] and transfer the supernatant to a new 1.5-milliliter tube [2].

2.3.1. Talent placing tube(s) into centrifuge TEXT: 10 min, 12,000 x g, 4 °C
2.3.2. Talent adding supernatant to tube 

2.4. Add 200 microliters of 1-bromo-3-chloropropane to the supernatant [1] and vigorously vortex the sample [2].

2.4.1. Talent adding 1-bromo-3-chloropropane to tube, with 1-bromo-3-chloropropane container visible in frame
2.4.2. Sample being vortexed

2.5. Separate the phases by centrifugation [1-TXT] and transfer approximately 500 microliters of the upper aqueous phase to a new 1.5-milliliter tube [2].

2.5.1. Talent placing tube(s) into centrifuge TEXT: 15 min, 12,000 x g, 4 °C
2.5.2. Aqueous phase being aspirated/transferred, with new tube visible in frame

2.6. Add 500 microliters of isopropanol and 50 microliters of 3-molar sodium acetate to the sample [1] and mix well by inversion [2].

2.6.1. Talent adding IPA to tube, with IPA and NaOAc containers visible in frame
2.6.2. Talent inverting tube NOTE: Filmed with 2.6.1 in one step

2.7. Incubate the sample for 10 minutes at minus 20 degrees Celsius [1] before precipitating the RNA by centrifugation [2-TXT].

2.7.1. Talent placing tube at -20 °C NOTE: marked by mistake as 2.6.1
2.7.2. Talent placing tube into centrifuge TEXT: 30 min, 12,000 x g, 4 °C

2.8. After discarding the supernatant, wash the pellet two times with 500 microliters of 80% ethanol [1] and one time with 500 microliters of 99% ethanol [2-TXT].

2.8.1. Talent adding 80% EtOH to tube, with 80% EtOH container visible in frame
2.8.2. Talent adding 99% EtOH to tube, with 99% EtOH container visible in frame TEXT: 5 min, 12,000 x g, 4 °C/wash

2.9. After the last wash, dry the pellet for 5-10 minutes [1] before dissolving in 30 microliters of RNase-free water [2].

2.9.1. Talent drying pellet/placing pellet to dry
2.9.2. Talent adding water to tube

2.10. Measure the RNA concentration on a spectrophotometer [1] and digest 20 micrograms of the RNA sample in a DNase, water, and buffer solution [2].

2.10.1. Talent loading sample onto spectrophotometer
2.10.2. Talent adding DNase to tube, with DNase container visible in frame

2.11. After a 30-minute incubation at 37-degrees Celsius, use an appropriate volume of DNase inactivation reagent to remove the enzyme [1] and check the quality and purity of the isolated RNA by capillary electrophoresis according to standard protocols [2-TXT].

2.11.1. Talent adding reagent to tube, with reagent container visible in frame 
2.11.2. Representative shot of Talent checking sample quality/purity TEXT: Optional: Remove rRNA to enrich sample mRNA content

2.12. If the RNA integrity number of the DNase-digested sample is higher than 7, add at least 12 micrograms of each RNA sample to a new tube [1], spike in 0.1 nanogram of each previously prepared in vitro transcript per 3 micrograms of RNA sample [2-TXT], and bring the final volume in each tube to 80 microliters with RNase-free water [3].

2.12.1. Talent adding sample to tube
2.12.2. Talent adding IVT to tube, with IVT and sample tubes visible in frame TEXT: See text for in vitro transcript preparation details
2.12.3. Talent adding water to tube

2.13. Then sonicate the entire volume of each RNA sample in individual sonication tubes [1] and confirm the efficiency of sonication and the concentration of the RNA samples by capillary electrophoresis [2]. The average size of the fragmented RNA should be around 100 nucleotides [3].

2.13.1. Sample(s) being sonicated Videographer: Important step
2.13.2. Talent measuring sample concentration Videographer: Important step
2.13.3. LAB MEDIA: Figure 2B

3. Methylated RNA Immunoprecipitation (MeRIP)

3.1. For methylated RNA immunoprecipitation, add 9 micrograms of each sonicated RNA sample and up to 60 microliters of RNase-free water into new, individual low-binding tubes [1] and heat the RNA to 70 degrees Celsius in a water bath for 10 minutes [2].

3.1.1. WIDE: Talent adding RNA to tube(s)
3.1.2. Talent placing tube(s) into water bath

3.2. At the end of the incubation, cool the samples for 10 minutes in an ice-water bath [1] and transfer 20 microliters of each sample into a new low-binding tube for minus 80-degree Celsius storage as Input [2].

3.2.1. Talent placing sample into bath
3.2.2. Talent adding sample to tube

3.3. Add RNase-free water to the remaining 40 microliters of each sample to a final volume of 860 microliters [1] and split each sample into one low-binding tube for immunoprecipitation and one low-binding tubes as a mock sample [2].

3.3.1. Talent adding water to tube Videographer: Important step
3.3.2. Talent adding sample to tube(s) Videographer: Important step

3.4. Add 50 microliters of 10x MeRIP (MARE-ip) buffer [1] and 10 microliters of RNase inhibitor to each sample [2-added]. 

3.4.1. Talent adding buffer to tube(s), with buffer container visible in frame 
3.4.2. Added shot (previously was wrongly in 3.5.1): Talent adding inhibitor to tube(s), with inhibitor container visible in frame 

3.5. Next, add 10 microliters anti-m-five-C antibody to the immunoprecipitation tubes and 10 microliters of water to the mock tubes [2].

3.5.1. Talent adding inhibitor to tube(s), with inhibitor container visible in frame Videographer: Important step NOTE: This shot was filmed as 3.4.2, see above added shot
3.5.2. Talent adding antibody to tube(s), with antibody container visible in frame Videographer: Important step NOTE: marked as 3.5.1

3.6. Seal the tubes with parafilm [1] and incubate the samples for 12-14 hours at 4 degrees Celsius with over-head rotation [2].

3.6.1. Talent sealing tube
3.6.2. Talent placing sample onto rotator 

3.7. The next morning, add 40 microliters of beads to one 15-milliliter tube per sample [1].

3.7.1. Talent adding beads to tube, with bead container visible in frame 

3.8. Wash the beads with three, 5-minute washes with 800 microliters of MeRIP bufferand overhead rotation per sample per wash [1], collecting the beads on a magnet after each wash to allow the buffer to be discarded [2].

3.8.1. Talent adding MeRIP to tube(s), with MeRIP container visible in frame
3.8.2. Talent removing buffer from tube on magnet 

3.9. After the third wash, resuspend the beads in 40 microliters of fresh MeRIP buffer per sample [1] and add 40 microliters of resuspended beads to the immunoprecipitation and mock sample tubes for a 2-hour incubation at 4 degrees Celsius with overhead rotation [2].

3.9.1. Talent adding MeRIP to tube(s), with MeRIP container visible in frame
3.9.2. Talent adding beads to tube(s), with bead container visible in frame

3.10. At the end of the incubation, place the tubes on a magnetic rack for 1 minute [1] before carefully discarding the supernatant without disturbing the beads [2-TXT].

3.10.1. Talent placing tube(s) onto rack
3.10.2. Supernatant being aspirated Videographer: Difficult step TEXT: Optional: Save supernatant as control, non-bound RNA sample

3.11. Wash the beads 5 times in 700 microliters of MeRIP buffer supplemented with 0.01% Tween 20 for 10 minutes per wash at room temperature with overhead rotation [1].

3.11.1. Tubes on rotator, with MeRIP and Tween 20 containers visible in frame Videographer: Importan/difficult step

3.12. After the last wash, resuspend the beads in 200 microliters of Proteinase K digestion buffer [1] and 3.5 microliters of Proteinase K [2] for a 3-hour incubation at 50 degrees Celsius with shaking at 800 revolutions per minute [3-TXT]. 

3.12.1. Talent adding buffer to tube(s), with buffer container visible in frame Videographer: Important step
3.12.2. Talent adding Proteinase K, with proteinase K container visible in frame Videographer: Important step
3.12.3. Tube(s) on shaker Videographer: Important step TEXT: Flick if bead sediment formation

3.13. At the end of the incubation, extract the RNA with 800 microliters of RNA extraction reagent [1] and the acid guanidinium thiocyanate-phenol-chloroform extraction protocol as demonstrated [2-TXT].

3.13.1. Talent adding reagent to tube(s), with reagent container visible in frame 
3.13.2. Talent inverting tube(s) TEXT: Optional: Add colored co-precipitant during precipitation step to increase RNA pellet visibility NOTE: filmed with 3.13.1 in one step

3.14. After the extraction, resuspend the extracted RNA pellet in exactly 20 microliters of RNase-free water [1].

3.14.1. Talent adding water to tube(s)


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.13., 3.3.-3.5., 3.11., 3.12.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
3.10., 3.11. During the washing of the IP and mock samples, it is fundamentally important that you do not discard any beads, but only discard the supernatant. It is equally important to make sure that you always have precisely the same volumes for both the IP and Mock samples during all steps of the protocol.


Results
4. Results: Representative MeRIP Analyses

4.1. In this figure, a representative run of a good RNA sample is shown [1].

4.1.1. LAB MEDIA: Figure 2A

4.2. In the same sample after sonication [1], the presence of one uniform peak shifted to the left at a size of around 100 nucleotides can be observed [2]. The lower concentration is caused by both the loss of RNA during fragmentation and the increased volume of the sample [3].

4.2.1. LAB MEDIA: Figure 2B
4.2.2. LAB MEDIA: Figure 2B Video Editor: please emphasize peak
4.2.3. LAB MEDIA: Figure 2B

4.3. The quality of the immunoprecipitation and mock samples can be evaluated by quantitative reverse transcriptase-PCR [1].

4.3.1. LAB MEDIA: Table 1

4.4. In this representative analysis [1], around 80% of the methylated in vitro transcript was recovered in the immunoprecipitation sample [2], while only approximately 2% was recovered in the mock sample [3].

4.4.1. LAB MEDIA: Figure 3
4.4.2. LAB MEDIA: Figure 3 Video Editor: please emphasize green Methylated IVT data bar
4.4.3. LAB MEDIA: Figure 3 Video Editor: please emphasize purple Methylated IVT data bar

4.5.  For the non-methylated control, the recovery was below 1% in both the immunoprecipitation and mock samples [1].

4.5.1. LAB MEDIA: Figure 3 Video Editor: please emphasize purple and green Non methylated IVT data bars 

4.6. After deep sequencing and aligning the reads to the genome [1], peak calling algorithms can be applied to identify the statistically significant windows [2], which are enriched in the immunoprecipitation samples [3] compared to the Input [4].

4.6.1. LAB MEDIA: Figure 4
4.6.2. LAB MEDIA: Figure 4 Video Editor: please outline/emphasize vertical box
4.6.3. LAB MEDIA: Figure 4 Video Editor: please emphasize peaks in vertical box in IP1 and IP2 rows
4.6.4. LAB MEDIA: Figure 4 Video Editor: please emphasize peaks in vertical box in Input row


Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Friedrich Kragler or Eleftheria Saplaoura: Using the sequencing data, the motif at which the RNA methylation most often occurs can be identified and serve as bait to pull down specific binding proteins [1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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